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@ Polyprenylcarboxytic acid amides and process for preparing the same. 

(S) There is disclosed a polyprenylcarboxylic acid amide of 
the formula: 



OH 




,C — N-i— C "V- OH 

R R 2 *' 



wherein R 1 represents a hydrogen atom or a lower alkyl 
group, R 2 represents a hydrogen atom or a group of the 
formula: -COOR* in which R 4 represents a lower alkyl 
group, R 3 represents a hydrogen atom or an OH group and n 
represents an integer of 1 to 6. 
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POLYPRENYLCARfiOXYLIC ACID AMIDES AND PROCESS 
FOR PREPARING THE SAME 



The present invention is related to a polyprenyl- 
carboxylic acid amide, called also polyprenoic acid 
amide, which is useful as a medicine and a process 
for preparing the same. More in particular, the present 
invention relates to polyprenylcarboxylic acid amides 
of the general formula: 
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OH cn 



wherein R*** represents a hydrogen atom or a lower 
2 

alkyl group, R represents a hydrogen atom or a 

group of the formula: ^COOR^ in which represents 

a lower alkyl group , R^ represents a hydrogen 

5 atom or an OH group and n represents an integer 

of 1 to 6, 

and a process for preparing them. 

The lower alkyl groups in the, definitions of 
12 l± 

R , R and R in the above general formula [l] are 

P 

10 straight-chain or branched alkyl groups having 1 to 

6 carbon atoms, such as methyl, ethyl, n-propyl, isopropyl, 
n-butyl, isobutyl, 1-methylpropyl, tert-butyl, n-pentyl, 
1-ethylpropyl , isoamyl and n— hexyl group „ 

The polyprenylcarboxylic acids provided by the 
15 present invention are novel compounds not- disclosed 

yet in literature. They have excellent physiological 
effects and are highly valuable as medicines. 
% The compounds of the present invention are deriva- 

tives of catecholamines such as dopamine, L-dopa, 
20 epinephrine, norepinephrine and isoproterenol. The 
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compounds exhibit the physiological effects of these 
catecholamines for a long time. 

According to the inventors 1 experiments, they 
have a remarkable cyclic AMP-increasing effect, a Icng- 
• lasting PTH (parathormone) secreting effect and a last- 

ing p 2 ~agonistic effect. 

- Therefore, like norepinephrine and epinephrine, 
the compounds of the present invention are useful as 
adrenergic agents for the treatment or prevention of 
«• allergic diseases such as asthma, nasitis and hives 

and also as vasoconstrictor, hypotension remedy, 
cardiotonic drug; shock remedy* and throrabopathy remedy. 
Further, they are also useful as remedies based on 
their cyclic AMP-incr easing and lasting PTH secretion * 
5 effects . 

Typical examples of the compounds of the present 
invention are as follows, which by no means limit the 
| invention: 

| N-(3,7-dimethyl-2,6-octadienoyl)dopamine, 

) N-( 3 , 7, U-trimethyl-2 , 6 ,-10-dodeca tr ienoyl) dopamine , 

N- ( 3 , 7 f 11 , 15-te tramethyl-2 , 6 , 10 , 14-hexadecate traenoyl) - 
dopamine, 

N-(3 ,7 , 11 ,15 , 19-pentamethyl-2 , 6 , 10 , 14, 18-eicosapentaenoyl)- 
dopamine, 

N-(3,7,ll,15,19,23-hexamethyl-2,6,10,l4,18,22-tetracosa- 
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hexaenoy 1) dopamine . 
N- (3, 7, 1 1 , 1 5, 1 9,23, 27-heptamethyl-2 , 6, 1 0, 14 , 1 8 ,22,26- 

oc*tacosaheptaenoyl)dopamine , 
me thyl-N-( 3 , 7-dimethyl-2 f 6-oc tadi enoyl) -L-dopa , 
me thyl-N-( 3,7, ll-trimethyl-2 , 6 , 10-dod ecatri enoyl )-L- 

dopa , 

me thyl-N-( 3 , 7 , 11 , 15-tetramethyl-2 , 6 , 10 , 14-hexad ecate- 

tra enoyl ) -L-d opa , 
methyl-N-(3,7,ll,15,lS-pentamethyl-2 > 6,10 > l4,18-eicosa^ 

p en ta enoyl ) -L-^dopa , » 
m e thyl-N- ( 3 , 7 ,11 , 15 , 19 , 23-hexame thyl-2 , 6 , 10 , 14 , 18 , 22- 

tetracosahexaenoyl ) -L-dopa , p 
m e thyl-N-( 3 , 7 , 11 , 15 , 19 , 23 , 27-heptaniethyl-2 , 6 , 10 , 18 , 22 1 26- 

octacosahepta enoyl) -L-dopa, * 
N-( 3 , 7-dime thyl-2, 6-oc tadi enoyl) -^-epinephrine , 
N~( 3,7, 11- trime thy 1-2 , 6 , 10-dodecatri enoyl) --^-epinephrine , 
N-( 3 , 7 , 11 , 15-tetrame thyl-2 , 6 , 10 , 14-hexadecate tra enoyl) - 

-5- epinephrine , 

N ~ ( 3 , 7 , 11 , 15 , 19-pentamethyl-2 , 6 , 10 , 14 , 18-eicosapentaenoyl) - 
-£-epi nephri ne , 

N- ( 3 , 7 , 11 , 1 5 , 19 , 23-hexame thyl-2 , 6 , 10 , 14 , 18 , 22- te tracosa- 
hexaenoyl) - {/-epinephrine , 

N-(3 > 7,ll,15,19,23,27-heptaniethyl-2,6,10,l4,18,22 > 26- 

.' * 
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octacosaheptaenoyl) - -^-epinephrine , 
N-(3 ^-dimethyl^ , 6-octadienoyl) --^-norepinephrine , 
N-(3 ,7 , ll-trimethyl-2 ,6 > lO-dodecatrienoyl)--0-norepine- 
! phrine, 

; 5 N-( 3 , 7 , 11 ,15-tetrarae thy 1-2 , 6 . 10 , 14-hexadecatetraenoyl) - 

-^-norepinephrine , 
; N-(3 ,7,11,15,1 9-pentamethyl-2 ,6,10,14,1 8-eicosapentaenoyl ) - 

; -^-norepinephrine , 

N- ( 3 , 7 , 11 , 15 , 19 , 23-hexamethyl-2 , 6 , 10 , 14, 18 , 22-te traco- 
10 sahexaenoyl) --5-norepinephrine , 

N - ( 3 , 7 ,1! , 19 , 23 , 27-hep tame thy 1-2 , 6 , 10 , 14 , 18 , 22 , 2 6- 

9 

octacosaheptaenoyl) -^-norepinephrine , 
N-(3 , 7-dimethyl-2, 6-octadienoyl) -d-0-isoproterenol, 
N-( 3 ,7, ll-trimethyl-2, 6, 10-undecatri enoyl)-d-£-isopro- 
15 terenol, 

N-( 3 , 7 , 11 , 15- tetrarae thy 1-2 , 6 , 10 , 14-hexadecatetraenoyl) - 

d-^-isopro terenol , 
N-( 3 , 7 , 11 , 15 , 19-pentame thyl-2 , 6 , 10 f 14 , 18-ei cosapentaenoyl) - 
d-fi-isopro terenol , 
JO N-(3 , 7 , 12. , 15 , 19 , 23-hexame thyl-2 , 6 , 10 , 14 , 18 , 22-te tra- 
cosahexaenoyl) -dt-isoproterenol , and 

N— (3,7,11 ,15,19,23, 27-heptamethyl-2 ,6,10,14,18,22, 26- 

octacosaheptaenoyl)-d -^-isoproterenol. 
Compounds [i ] of the present invention can be 
25 prepared by various processes. An example of generally 
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employed processes will be given below. 

A polyprenylcarboxylic acid of the general 
formula [il]: 



Hv/ I A 1 /COOH CUD 




wherein n represents an integer of 1 to. 6, 
10 or a reactive derivative thereof is reacted with an 
amino compound of the general formula [ill]: 

9 

HOv H H tflH 

HO-/ v — C — C — N — H 



R 3 R 2 R l 



v/herein R 1 represents a hydrogen atom or a lower 
alkyl group, R represents a hydrogen atom or a 
group of the formula: -C00R 4 in which R 4 represents 
20 a lower alkyl group, R^ represents a- hydrogen atom 

or a group of the formula -OH. 

As the reactive derivatives of the polyprenyl- 
carboxylic acids, there may be mentioned , for example, 
acid chlorides, acid anh>*irides and acid azides* 
These reactive derivatives are not necessarily isolated 
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H 




COOC 2 H, 



CVD 



n 



10 



15 



20 



wherein n has the same meaning as above, 
and hydro lyzing the ethyl ester with, for example, a 
base such as K0H to form the polyprenylcarboxylic acid 
of the general formula [ll]. 

Brief Description of Drawings: 
Fig. 1 shows a PTH secretion effect of the compound 
of the present invention in bovine parathyroid cells. 

The ordinates show the PTH concentration and the * 
abscissae show the concentration of the compound of 
the present invention. 

Fig. 2 shows changes in the PTH secretion effect 
of the compound of the present invention (1CT 5 M) with 
time in bovine parathyroid cells. 

The ordinates show the PTH concentration and the 
abscissae show the time (rain). The solid line shows 
changes in the PTH secretion effect with time observed 
when the compound of the present invention (10~ 5 M) 
was used and dotted .line shows those observed when a 
control was used. 



009 



0091 694 



10 



Fig. 3 shows a cyclic AMP-increasing effect of 
the compound of the present invention in bovine para- 
thyroid cells. The ordinates show the amount of cyclic 
AMP and abscissae show the concentration of the compound 
of the present invention. 

Fig. 4 shows the effect of epinephrine on PTH 

irr the blood plasma. 

The ordinates -show the concentration of PTH and 
the abscissae show, the amount of epinephrine. 

Fig. 5 shov/s PTH increase in the blood plasma 
observed 5 min after the administration of the com- 
pound of the present invention to rats. 

The ordinates show the concentration of PTH and 
the abscissae show the amount of the compound of the 
M 5 present invention. .. 

Fig. 6 shows PTH increase in the blood plasma 
observed 1 min after the administration of the compound 
of the present invention to' rats. 

The ordinates show the concentration of PTH and 
the abscissae show the amount of the compound of the 
present invention. 

Fig. 7 shows cyclic AMP increase in the blood 
plasma observed 5 min after the administration of the 
compound of the present invention to rats. 
25 The ordinates show the concentration of cyclic 
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AMP in the blood plasma and the abscissae show the amount 
of the compound of the present invention. 

Fig, 8 shows cyclic AMP increase in the blood 
plasma observed 1 min after the administration of the 
5 compound of the present invention to rats. 

The ordinates show the concentration of cyclic 
AMP in the blood plasma and the abscissae show the 
amount of the compound of the present invention. 

Excellent physiological effects of typical compounds 

10 

of the present invention will be illustrated below. 
Experiments : 

PTH (parathormone) secretion and cyclic AMP-lncreasing 
effects: 

(1) Method of exDeriments: 

15 A test compound was dissolved in lecithin liposotn^ 

and 150 in total of the sample was injected into 
femoral veins of Wis tar rats weighing 150 g after 
fasting for 24 h. 1 and 5 min after the injection, 
the blood was .taken from the abdominal main artery. 

20 50 \i£ of 500 mM EDTA (pH 7-45) was charged in a test 

tube and then 3 tn£ of the blood from the abdominal 
main artery was added thereto. After stirring, the 
mixture was centri-f uged in a refrigerated centrifuge 
at 2,000 rpm for 10 min. The blood plasma was taken. 
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PTH and cyclic AMP contained in the blood plasma were 
determined. PTH was determined by means ox radio- 

immunoassay. 

As the test compound, N-(3,7,11.15-*etra«ethyl- 

2, 6, 10,14-hexadecatetraenoyl) -^-epinephrine was used. 
Results : 

The results are shown in Figs. 1 to 8. 

Fig. 1 shows the results of the examination of 
PTH secretion in bovine parathyroid cells carried out 
by preparing a concentration gradient of the test 
compound with a solubilizer. The abscissae show the 
• concentration of the test compound and *>e ordinates 

show the amount of P1H. 

• It is apparent Iron. Fig. 1 that PTH is secreted 
in proportion to the amount of the test compound in 
the concentration range of 10" to 10 M. 

Fig. 2 shows the results of the examination of 
PTH secretion with time carried out by using parathy- 
roid cells wl* a test compound concentration of 10 M. 
The abscissae show the time (min) and the - ordinates 

show the amount of PTH. 

Fig. 3 shows the results of the examination of 
release of cyclic AMP in the culture liquid of parathy- 
roid cells carried, out by preparing a concentration 
gradient of the test co.pound. The abscissae show, the 
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concentration of the test compound and the ordinates 
show the amount of cyclic AMP. 

It is apparent from Fig. 3 that cyclic AMP was 
released from the parathyroid cells in proportion to 
5 the amount of the test compound in a concentration 

range of up -to 10~^ M . 

Fig. k shows the results of the examination of 
;p the* amount of PTH in blood plasma obtained carried out 

by injecting 1.0 to 5.0 mg/kg-body weight of Wis tar 
10 male rats of epinephrine into femoral veins of the rats. 

The abscissae *show the concentration of epinephrine 
and the ordinates show the amount of PTH. 

It is apparent from Fig. \ that the maximum PTH 
secretion was obtained with 2.5 rag/kg-body weight of 
15 epinephrine. With a higher concentration of epinephrine, 

the secretion was rather inhibited. 

Fig. 5 shows the results "obtained by injecting 
O.Ol, 0.1, 1 and 5 mg/kg-body weight of the test 
compound into Wis tar male rats weighing 150 g and 
20 examining PTH in the blood plasma after 5 rain. The 

abscissae show the concentration of the test compound 
and the ordinates show the amount of PTH. 

It is apparent from Fig. 5 that PTH in the blood 
plasma was increased in proportion to the amount of 
25 the test compound in the range of O.l to 5 mg/kg. 
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Fig. 6 shows the results obtained by administering 
5 , 10 and 53 mg/kg of the test compound by intravenous 
injection to Wistar male rats weighing 150 g and exa- 
mining blood plasma FTH after one min. The abscissae 
show the concentration of the test compound and the 
ordinates show the amount of PTH. . 

' it is apparent from Fig. 6 that the maximum secre- 
tion was observed when 5 or'lO mg/kg-body weight of 
the test compound was injected into the rats. 

Fig. 7 shows the results of the examination of 
influences of 0,01, 0.1, 1 and 5 mg/kg-body weight of 
• the test compound on cyclic AMI* in the blood plasma of 
Wistar male rats weighing 150 g 5 min after the injec- 
tion. The abscissae show the concentration of the 
test compound and the ordinates show the amount of 
cyclic AMP. 

It is apparent from Fig. 7 that cyclic AMP in the 
blood plasma was increased in proportion to the concen- 
tration of the test compound in the range of 0.01 to 

20 5 mg/kg. 

Fig. 8 shows the results of examination obtained 
by injecting 5, lO and 53 mg/kg-body weight of the 
test compound into Wistar male rats weighing 150 g and 
examining influences thereof on cyclic AMP in the 

25 blood plasma one min after the injection. \ ., 
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It is apparent from Fig. 8 that the maximum 
cyclic AMP releasing effect in blood plasma was 
obtained with 10 mg/kg~body weight of the test compound* 
(3) Conclusion : 
5 It is apparent from the above experimental results 

that effects of the test compound on PTK secretion and 
cyclic AMP release obtained by using bovine parathy- 
roid cells were in proportion to the amount of the 
compound and that the PTH secretion lasted for a long 
j 10 time. This fact indicates that the compound of the 

present invention has a continuous PTH-secreting effect, 
while epinephrine has a pulse-like PTH secretion 
effect. 

In the experiments using rats, the test compound p 
15 exhibited a blood plasma cyclic AMP-increasing effect. 

It is apparent from the aqove experiments that the 
compound of the present invention has remarkable 
cyclic AMP— increasing and continuous PTH secretion 
effects. The compound is usable as an adrenergic 
20 agent for the treatment or prevention of allergic 

diseases such as asthma, nasitis and hives and also 
as local vasoconstrictor, hypotension remedy, 
cardiotonic drug, shock remedy and throrabopathy 
remedy. The compound is thus quite valuable. 
25 The compounds of the present invention are used in 
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the form of tablets, granules, powders, capsules, 
injections and suppositories prepared by ordinary 
methods employed in the art. 

In preparing an oral solid preparation, an 
excipient and, if necessary, a binder, disintegrator, 
lubricant, colorant and corrigent are added to the 
basis and then the mixture is shaped into tablets, 
coated tablets, granules, powders or capsules by an 

ordinary method. 

As the excipients, there may be used, for example, 
lactose, corn starch, white sugar, sorbitol, crystalline 
cellulose and silicon dioxide. As" the binders, there 
raa y be used, for example, polyvinyl alcohol, polyvinyl 
ether, ethylcellulose, methylcellulose , acacia, 
tragacanth, gelatin, shellac, hydroxypropylcellulose , 
• hydroxypropylstarch and polyvinylpyrrolidone. As the 
disintegrators, there may be used, for example, starch, 
agar, gelatin powder, crystalline cellulose, calcium 
carbonate, sodium hydrogencarbonate , calcium citrate, 
dextrin and pectin. As the lubricants, there may 
be used, for- example, magnesium stearate, talc, poly- 
ethylene glycol, silica and hardened vegetable oils. 
As the colorants, there nay be used those allowed as 
colorants for medicines. As the corrigents, there 
may be used, for example, cocoa powder, menthol, 
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aromatic powder, peppermint oil, borneol and cinnamon 
powder. As a matter of course, these tablets and 
granules may be coated suitably with sugar, gelatin 
or the like. 

5 In the preparation of an injection, if necessary, 

a pH regulator, buffer agent, stabilizer, preservative, 
solubilizer and suspending agent are added to the 
basis and subcutaneous injection, intramuscular injec- 
tion or intravenous injection is prepared from the 
^0 mixture. 

The following examples will further illustrate 
the present invention, which by no means limit the 
invention. 
Example 1 

15 N-(S- and 2-5 ,7-dimethvl-2 , 6-octadi enoyl) dopamine : 

17 g of E— and Z— 3 f 7-dimethyl-2, 6~octadienoic acid 
was dissolved in 100 ra-0 of anhydrous benzene. 20 m£ of 
thionyl chloride was added to the solution and the 
mixture was heated under reflux. After 30 min f benzene 

20 and excessive thionyl chloride were distilled off under 

reduced pressure. 

Then, 19 g of dopamine hydrochloride was dissolved 
in 100 m£ of dimethylformaide (DMF) and 15 m£ of 
triethylamine was .added to the solution. The acid 

25 chloride obtained as above was added dropwise to this 
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solution under stirring and cooling with ice. 
Aft er carrying out the reaction for 1 h. tte reaction 
mix ture was added to ice-water and extracted with 200 
^ of ether. After washing with water, the extract 
was dried over anhydrous magnesium sulfate and concen- 
trated under reduced pressure. The concentrated 
product was crystallized from benzene to obtain 20 g 
of the intended compound, i.e. N-(E- and Z-3,7- 
dimethyl-2,6-octadienoyl)dopamine as white needle- 

like crystals. 

M.p.: 103-5-104.5°C ^ 

Elementary analysis as C^H^NCy 

• c H N 

' Calculated (%) 71.25 8.31 4.62 
Found (%) 71.24 8.32 4.64 

NMR (CDC^, 6) 

6.8-7.1 (broad, 2H) , 6.4-6.9 (m, 3H) 

5.80 (m, 1H), 5.54 (m, 1H) 

5.10 (m, 1H), 3.42 (m, 2H) 

2.65 (m, 2H), 1.80-2.30 (m, 4H) 

1.80, 1.68, 1.60 (s, 9H) 
Example 2 

r/ „ _n , /7 n r. 7 ii 1 cj_t 0 +i~ampthvl-2 . 6 , 

N— KE.E.E)— and (Z.E.EJ *t' 1 XJ - 1 J - J — ■ 

10 . l4-hexadecat»t T- ae novl]dopamine: 

r>\ a (7 v t^-^> 7 11 15-tetrame'thyl- 
7.1 g of (E,E,E)- and QZ ,E,E; -5 , I , J-J-» >-J 



U JL O 



0091694 



2 , 6, 10 ,1/i-hexadecatetraenoic acid was dissolved in 200 
ro-6 of anhydrous ether. 10 m-2 of trie thy lamine was 
added to the solution. 3 g of ethyl chlorocarbonate 
was added dropwise to the mixture under stirring and 
5 cooling with ice. After carrying out the reaction for 

1 hour, the reaction mixture was poured in iced water. 
The organic layer was washed with dilute hydrochloric 
acid and then with water, dried over anhydrous magnesium 
sulfate and concentrated under reduced pressure. 5*7 
1 ^ g of dopamine hydrochloride was dissolved in 50 mJt 

of dime thy If ormamide. 10 m-0 of triethylamine was added 
to the solution. The acid anhydride obtained as above 
was added dropwise to this solution at room temperature. 
After carrying out" the reaction for 1 h, the reaction 

p 

15 mixture was poured in ice-water and extracted with 

200 m^of ether. The extract was washed with water, 
dried over anhydrous magnesium sulfate and concentrated 
under reduced pressure. The concentrate was purified 
according to silica gel column chromatography to obtain 

20 5»2 g of the intended compound, i.e., N-[.(E f E f E)- and 

( Z , E , E)~3 ,7 , 11 , 15-te trarae thyl-2 ,6 ,10 , 14-hexadecatetra- 
enoyljdopamine, as colorless oily product. 
Elementary analysis as C 2a H^N0^: 
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C H N 

Calculated (%) 76.49 9.40 3.19 

Found {%) 76. 50 9.40 3.I8 

NMR (CDC-^, 6) 

5 6.8-7.2 (broad, 2K) , 6.4-6.8 (m, 3 H) 

5.80 (m, m), 5.54 (a> ^ 

.5.10 (m, 3H), 3.42 ( m> 2 H) 

2.65 (a, 2H), 1.80-2.30 (m, 12H) 

1.80, 1.68, 1.60 (s, 15H) 
10 Examples 3 to 6 

Compounds shown in Table 1 were synthesized i 
the same manner as in Example l'or 2. 
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Exaoole 7 

r. \ a (7 P F">-^ 7 11 1 S-tetr anethyl- 
j^ ^-W-rCE.E.E)- and_ (7.,E T E) 3 , / t -L-t t .io . 

^fi j^g/^he:cadec at_etraenoyl1-^-<iopa.: 

6.1 g of CE.E.S)- and (Z,E,E)-3,7,H,15-tetra- 
n othyl-.2-,6,lD f l^exadecatetraenolc acid was dissolved 
in lOO mJ of anhydrous benzene. lO ^ of thionyl 
chloride was added to the solution and the mixture 
was heated under reflux. After 30 min, benzene and 
excessive thlonyl chloride were distilled off under 
reduced pressure. 5 g of m ethyl-L-dopa hydrochloride 
was dissolved in 100 m* of dimethylf ormamide and 10 »J 
■ of triethylamine *as added to the solution. The acid 
chloride obtained as above was added dropwise to this 
solution under stirring and cooling with ice. After 
carrying out the reaction for 1 h, fee reaction mixture 
was poured into ice-water and extracted With 200 
of ether. The extract was washed with water, dried 
over anhydrous magnesium sulfate and concentrated 
under reduced pressure. The resulting concentrate 
was purified according to silica gel chromatography 
to obtain 4.6 g of the intended compound, i.e., 
me thyl-N-[(E,E,E)- and ( Z.E.E) -3,7,11,15- tetramethyl- 
2 , 6,10 ,14-hexadecatetraenoyl]-L-dopa. 
Elementary analysis as C^H^NO^ 
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C H N 

Calculated (#) 74.30 9.09 2.43 
Found (%) 74.29 9.10 2.43 

NMR (CDC^, 6) : 
5 6.9-7.2 (broad, 2H) , 6.3-6.8 (m, 3H) 

6.02 (d, 1H, J=8Hz), 5.58 (m, 1H) 
5.10 (m, 4H), 4.85 (m f 1H) f 3.72 (s, 3H) 
3.00 (d, 2H, J=6Hz), l'.80-2.30 (m, 16H) 
1.79, 1.65, 1.60 (s, 18H) 
10 Examples 8 to 12 

Compounds shown in Table 2 were synthesized 
in the same manner as in Example 7. 
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Example 13 

N-f(E.E)- and ( E .Z)-3 J . 11- trim ethyl- 2 , 6 , 10-u ndeca- 
t r ienoy ll - ]L- epine phrine : 

7.4 g of (E,E)- and ( E, Z)-3 ,7 , ll-trimethyl-2 , 6, 10- 
5 undecatrienoic acid was dissolved in 200 mi of 

anhydrous ether. 10 ^ of triethylamine was added to 
the solution and then 5 g of ethyl chloro carbonate 
was added dropwise thereto under stirring under cool- 
ing. After carrying out the reaction for 1 h, the 
10 reaction mixture was poured into iced water. An organic 

layer was washed with dilute hydrochloric acid and 
"then with water, .dried over anhydrous magnesium sulfate 
and concentrated under reduced pressure. 

Ten grams of epinephrine bitartrate was suspended in 
15 HMPA and 10 m-0 of water and 18 m-0 of trie thy lamine 

were added to the suspension. .The' acid anhydride 
obtained as above was added dropwise to this mixture 
at room temperature. After carrying out the reaction 
for 1 h, the reaction mixture was poured into ice-water 
20 a nd then extracted with 200 m.0 of ether. The extract 

was washed with water, dried over anhydrous magnesium 
sulfate and concentrated under reduced pressure. The 
concentrate was purified according to silica gel 
column chromatography to obtain 5.5 g of the intended 
25 compound, i.e., N-[(E,E)- and (E,Z)-3,7,ll-trimethyl- 
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2 6,10-undecatri enoyi]--^-epinephrins . 

Elementary analysis as C 24 H 35 NC V 

C H N 

Calculated {%) 71.79 8.79 3.49 

Found (%) 71.80 8.79 3.50 

| NMR (CDC^, 6) : 

6/5-6.9 (broad, 2H) , 6.7-7.0 (in, 3H) , 
5.74, 5.50 (m, 1H) , 5.10 (m, 2H) , 
4.93 (m, IK), 3.2-3.9 (m, 2H) , 
2.92 (s, 3H), 1.8-2.3 (m, 9H) , 
1.76, 1.69, 1.59 (s, 12H) 

» 

" Examples 14 to 18 

Compounds shown in Table 3 were obtained using 
corresponding carboxylic acids in the same manner as 
in Example 13. 
Examples 19 to 30 

Compounds shown in Tables 4 and 5 were obtained 
using ^-norepinephrine tartrate and d-0-isoproterenol 
hydrochloride in the same manner as in Example 13. 
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CLAIMS 



(1) Polypr enylcarboxyli c acid amides of the 
general formula: 




H H /OH 

N-C — Q-V \ — OH 
R l R 2 R 3 



10 



15 



20 



wherein R^" represents a hydrogen atom or a lower 
alkyl group, R represents a hydrogen atom or a 
group of the formula: -COOR^ in which R^ represents 
a lower alkyl group, represents a hydrogen atom 
cr an OH group and n represents an integer of 
1 to 6. 

(2) Polypr enylcarboxyli c atcid amides according 

12 ^ 

to Claim 1 wherein R , R and R^ represent a hydrogen 
atom and n represents an integer of 1 to 6. 

(3) Polyprenylcarboxylic acid amides according 

1 p 
to Claim 1 wherein R represents a hydrogen atom, R 

represents -C00CH ^, R- 5 represents a hydrogen atom and 

n represents an integer of 1 to 6. 
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U) Polyprenylcarboxylic acid amides according 
to Claim 1 wherein R 1 represents a methyl group, R 
represents a hydrogen atom, R 3 represents a hydroxyl 
group and n represents an integer of 1 to 6. 
5 (5) Polyprenylcarboxylic acid amides according 

to Claim 1 wherein R 1 and R 2 represent each a hydrogen 
atom, R 3 represents a hydroxyl group and n represents 

an integer of 1 to 6. 

(6) Polyprenylcarboxylic acid amides according 
10- to Claim 1 wherein R 1 represents an isopropyl group, 

R 2 represents a hydrogen atom, R 3 represents a hydroxyl 
group and n represents an integer of 1 to 6. 

(7) A process for preparing polyprenylcarboxylic 
acid amides of the general formula: ' 




25 



wherein R 1 represents a hydrogen atom or a lower 
alkyl group, R 2 represents a hydrogen atom or a 
group of the formula: -C00R 4 in which R 4 represents 
a lower alkyl group, R 3 represents a hydrogen atom 
or an OH group and n represents .an integer ox 
1 to 6, 
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characterized by reacting a polypr enylcarboxyli c acid 
of the general formula: 




C 00H 



■ I 

ho 



wherein n has the same'saeaning as above, 
or a reactive derivative thereof with an amino compound 
of the general formula: 




15 



1 2 "5 * 

wherein R , R and R have the same meaning as 

above • 



(8) Pharmaceutical composition comprising a compound 
according to claims 1 to 6 in a pharmaceutically effective 
amount together with a suitable carrier or diluent. 
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C laims 

1 . A process for preparing polyprenylcarboxylic acid amides 
of the general formula 



OH 
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wherein R 1 represents a hydrogen atom or a lower alkyl 
group, R 2 represents a hydrogen atom or a group of the 
formula: -COOR 4 in which R 4 represents a lower alkyl 
group, R 3 represents a hydrogen atom or an OH group and 
n represents* an integer of '1 to 6, 

characterized by reacting a polyprenylcarboxylic acid of 
the general formula: 
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COOH 
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wherein n has the same meaning as above, or a reactive 
derivative thereof with an amino compound of the general 
formula: 




wherein R 



R 2 and 



R 3 have the same meaning as above. 
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2. A process for preparing polyprenylcarboxy lie acid^ 
amides according to claim 1 , wherein R , R and R 
• represent a hydrogen atom and n represents an integer 

| of 1 to 6. 

t 

i 5 

I 3. A process for preparing polyprenylcarboxy lie acxd 

' - amides according to claim 1, wherein R 1 represents 

a hydrogen atom, R 2 represents -COOCH 3 , R represents 



10 



15 



a hydrogen atom and n represents an integer of 1 to 6 . 

4. A process for preparing polyprenylcarboxylic acid 
amides according to claim 1, wherein R 1 represents a 
methyl group, R 2 represents a hydrogen atom, R represents 
a hydroxyl group and n represents an integer of 1 to 6 . 

5. a process for .preparing polyprenylcarboxylic acid 
amides according to claim 1 , wherein R 1 and R represent 
each a hydrogen atom, R 3 represents a hydroxyl group and 
n represents an integer of 1 to 6. ' 

6. A process for preparing polyprenylcarboxylic acid 
amides according to claim 1, wherein R represents an 
isopropyl group, R 2 represents a hydrogen atom, R 
represents a hydroxyl group and n represents an integer 

25 of 1 to 6. 
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